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DEPARTMENT OF THE NAVY
OFFICER IN CHARGE OF CONSTRUCTION
RESIDENT OFFICER IN CHARGE OF CONSTRUCTION
NAVAL FACILITIES ENGINEERING COMMAND CONTRACTS
CAMP LEJEUNE. NORTH CAROLINA 28542

IN REPLY REFER TO

JAX/02/MLE/sel

10 November 1983

Officer in Charge of Construction, Jacksonville, North Carolina Area

From:
To: Base Maintenance Officer

Subj: Contract N62470-82-C-2055, Swimming Pool, MCB, Camp Lejeune, NC

Encl: (1) Operation and Maintenance Manuals

submitted by the Contractor under the subject contract,

1. Enclosure (1),
d operation of the facility.

is forwarded for your use in the maintenance an

m"éﬁmwﬂ"b’.'

M. L. ENNETIT
By direction

Date:

\
|
|
N62470-82-C-2055
|
|
|
|
|
\
|

Received by:

(sign and return enclosed copy)

Copy to:
PWO (Records Section) w/encls &—
Contract folder w/o encl (signed copy)
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Paddock Construction Co., Inc.
P.0. BOX 11676

ROCK HILL, SOUTH CAROLINA 29730 LETTER OF TRANSMITTAL
ATE JOB NO.
TO Mr. M W Clark October 25, 1983
. ATTENTION
King Hunter Mr. M.W. Clark
RE
P;0.. Box-173 Camp LeJeune
Tarawa Terrace, N.C. swimming pool
Gentlemen:

WE ARE SENDING YOU [ ] attached [[] Under separate cover via

[ Jshop drawings [ ]prints [Jplans [ lsamples [Ispecifications
[Jcopy of letter [ ]change order Operator Manuals § Information
COPIES DATE NO.
3 10/25/83 Hydroanalyzer Specs
3 “ Manufacture List
1 L Operator Manual

THESE ARE TRANSMITTED as checked below:

[]for approval [ ] approved as submitted [Jresubmit __ copies for approval
[[]Jfor your use [Japproved as noted [Jsubmit _ copies for distribution
Mas requested [Jreturned for corrections [ Jreturn __ corrected prints

[]Jfor review and comment =

[(Jfor bids due 19 (prints returned after loan to us
REMARKS

Please sign and return one copy of this transmittal

Donald C. Baker, Operations Manager

COPY TO SIGNED







Paddock Construction Co., Inec.

P.0. BOX 11676
ROCK HILL, SOUTH CAROLINA 29730

TO Mr. M W Clark

King Hunter

P.Qs: Box 173

Tarawa Terrace, N.C.
Gentlemen:

WE ARE SENDING YOU

_Jshop drawings

[Jcopy of letter

[ ] attached []

LETTER OF TRANSMITTAL

DATE JOB NO.
October 25, 1983
ATTENTION

Mr. M.W. Clark

RE

Camp LeJeune
swimming pool

Under separate cover via

[]prints [Jplans [ Isamples [ Ispecifications

[J change order

Operator Manuals § Information

COPIES DATE NO.
3 10/25/83 Hydroanalyzer Specs
3 T Manufacture List
1 & Operator Manual

THESE ARE TRANSMITTED as checked below:

[_}for approval
(] for your use
[Mas requested
[Jfor review and comment ]

(Jfor bids due

REMARKS

COPY TO

[_japproved as submitted [ resubmit copies for approval
[J approved as noted [ submit copies for distribution
[Jreturned for corrections [ Jreturn corrected prints

19 [Jprints returned after loan to us

Please sign and return one copy of this transmittal

Donald C. Baker, Operations Manager

SIGNED







Paddock Pool
Eguitpment Company Tuc.

OPERATOR’S MANUAL




OPERATING INSTRUCTIONS
FOR

CAMP LEJEUNE, N.C.

FOR
INFORMATION, PARTS OR SERVICE
CONTACT

PADDOCK CONSTRUCTION CO.

P.O. BOX 11676

ROCK HILL, S.C. 29730

(803) 324-1111

OR
PADDOCK POOL EQUIPMENT CO., INC.
555 PADDOCK PARKWAY
ROCK HILL, SOUTH CAROLINA 29730
AREA CODE 803-324-1111




Technical Bulletin 80-7

WATER BALANCE

Preparing For Equipment
Start Up




PREPARING SWIMMING POOL WATER FOR START UP

INTRODUCTION

Once a swimming pool has been constructed it must be filled with water, and problems, due to the make up
water, can arise. The pool professional must be prepared for them or they can be unpleasant, expensive and
give a swimming pool company a bad reputation. This short paper discusses some of the simpler problems
that arise and how to overcome them without too much time and expense. The most important of all is
good water balance.

WATER BALANCE

Much has been written about this subject, hardly a month goes by without somebody writing in Swimming
Pool Weekly about obtaining good water balance. Throughout most of the year seminars are held by
various chemical manufacturers on pool water problems and pool water balance and yet it still seems to be
a subject that most people ignore. The problems of ignoring pool water balance are many, a few of them
are:

GREEN WATER

The pool can seem quite clean, pH seems to be about right, chlorine seems to be about right, the filter is
working well and yet the pool is green. Correcting the pool water balance will change the water from
green to sparkling blue.

CLOUDINESS

Again everything seems to be in order yet the pool does not completely clear up. Correcting the pool
water balance will provide clear water.

CORROSION

This is a very common problem causing etching of the pool finish, corrosion of metal fittings and gives
unpleasant swimming conditions. Tests of pH and chlorine seem to suggest that all is well yet swimmers
complain that they get eye irritation and the water is unpleasant to swim in, metal fittings start to show
signs of corrosion. Good attention to pool water balance will correct problems.

Short Filter Runs

If the water balance is incorrect, filter runs may shorten drastically due to deposition of calcium carbonate.
Correct pool water balance will bring filter runs back to normal (in case of D.E. filters, elements may need
acid washing).

GOOD BASIC PARAMETERS FOR POOL WATER

pH7.5 Water temperature 78-80°F
Total Alkalinity 90-110 ppm Air Temperature 81-85°F
Calcium Hardness 200-250 ppm

Free chlorine 1-0

POOL WATER BALANCE PROCEDURE

Pool water balance is simply having the right amount of the necessary minerals in the water, that is all
there is to it. To do the simple work required for pool water balance requires a test kit for pH, total
alkalinity and calcium and a thermometer, also a set of tables to arrive at the saturation index.

SATURATION INDEX

To arrive at the correct pool water balance a figure called the saturation index is used. This is a numerical
figure which indicates whether a particular water will have a tendency to deposit calcium carbonate or




can be given as to the amount of acid required, small increments should be added, the water allowed to
circulate and then the water tested for the total alkalinity. If insufficient acid has been put in then the
process must be repeated until the correct alkalinity is achieved.

Calcium Hardness

Calcium hardness is a measure of the dissolved calcium in the water. It can vary considerably depending on
the source from which the water was obtained. Calcium is necessary in pool water to contribute to overall
balance and should be carefully checked. High levels of calcium hardness in conjunction with other factors
in the pool water balance may cause cloudy water and scaling of pool surfaces and the recirculation system.
Low levels of calcium hardness may lead to etching of the pool plaster as the pool water attempts to pick
up calcium.

The desired range for calcium hardness is between 200 to 250 parts per million. A test kit should be used
to check the calcium hardness and it should be adjusted to the correct figures. If the calcium hardness is
too low it should be raised by the addition of calcium chloride. One pound of calcium chloride in 10,000
gallons of water will raise the calcium hardness by approximately 11 ppm. If the calcium hardness is too
high it may be lowered by the addition of trisodium phosphate. One pound of trisodium phosphate in
10,000 gallons of water will lower the calcium hardness by 11 ppm. Note: When adding chemicals, add in
small increments only.

Temperature

In addition to swimmer comfort, temperature is involved in the overall balance of swimming pool water.
The average swimming pool should be maintained at a temperature between 78 and 80 degrees.

Saturation Index Calculations

To help in understanding saturation index calculations it will be useful to look at one or two examples:

Example 1
Check on pool water indicates pH 7.6, temperature 76°, calcium hardness 200, total alkalinity 50. To cal-

culate the saturation index, proceed as follows:

(pH + Ft + Fca + Fta) — 12.1 = Saturation Index
pH 7.6, Ft (from temperature chart) 0.6, Fca from calcium hardness chart is 1.9, Fta from total alkalinity
chart is 1.7, (7.6 + 0.6 + 1.9 +1.7) — 12.1 = Saturation Index
11.8 —-12.1=-0.3

The required saturation index is 0, so an additional value of +0.3 is needed. Looking at the analysis of the
water it can be seen that the total alkalinity of 50 is below the desired range of 90 to 110. Sodium bicar-
bonate should be used to raise the total alkalinity to 100 ppm. The saturation index should then be re-
checked.

(7.6 +0.6 +1.9 +2.0) — 12.1 = Saturation Index

Substituting in the formula: 12.1 —12.1 == 0
Q.E.D.
Example 2

Testing the pool water gives the following result. pH 8.0, temperature 84°F, calcium hardness 400 ppm,
total alkalinity 25 ppm.
From the chart Ft for 84°is 0.7, Fca for 400 is 2.2, Fta for 25 is 1.4

(pH + Fe + Fca + Fta) — 12.1 = Saturation Index

Substituting: (8.0 + 0.7 + 2.2 +1.4) — 12.1 = Saturation Index
12.3 ~12.1=0.2
Which seems correct

This is a good example of a situation that seems to be satisfactory, however looking at the analysis there
are one or two things which are not correct. The pH is too high and the total alkalinity is far too low.
Treatment of the pool should be as follows:
1. Increase total alkalinity to 125 ppm. Note: Always increase a low total alkalinity before adding

acid to bring down the pH to prevent severe ‘bounce’.




tween 7.4 to 7.6. This range has been proven over many years to give optimum swimmer comfort and

efficient usage of chlorine without deleterious side effects to the pool itself.
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If pH is too low the effects may be:

1. Poor chlorine stability. This means that the chlorine will dissipate more rapidly than if the pH
was kept in the correct area.

2. Eye irritation.

3. Corrosion of metal work in the filtration and recirculation system, ladders, etc.

4. Etching and corrosion of the pool finish if it is plaster, or deterioration of the grout in a tile pool
with final lifting of the tiles.

If pH is too high (alkaline range) it may have these effects:

1. Poor chlorine efficiency, high dosage or use because the chlorine activity is slowed.

2. Scale formation on the pool finish, in the piping, in coils of the heater. If there is iron or other
metals in the water, these will be complexed into the scale permanently discoloring the pool sur-
face.

3. Cloudy water.

4. Short filter runs and possible solidifying of the filter.

It can be seen from the foregoing that the maintenance of the correct pH in the pool water is very impor-
tant.

Total Alkalinity

Alkalinity in swimming pool water is usually due to the presence of carbonate, bicarbonate and hydroxide
ions. Total alkalinity is checked by titration with a standard acid in a test kit.

Low total alkalinity allows the pH to ‘swing’, that is very small increments of an alkali will cause the pH to
rise very suddenly or if an acid is added the pH will drop rapidly. A little further explanation of this is
required, assume that the total alkalinity is low and the pool is using sodium hypochlorite, each time this
very strongly alkaline material is fed into the water the pH will climb into the scale forming zone. If the
pool is on gas chlorine each time the chlorine is added the pH will drop into the corrosive zone. High
total alkalinity decreases the sensitivity of pH change.

To arrive at the correct alkalinity range it is necessary to know whether the pool will be on sodium hypo-
chlorite or gas chlorine. If the pool is on sodium hypochlorite then the desired range for total alkalinity is
between 90 to 110 parts per million. If the pool is on gas chlorine then a range of between 110 and 130
can be used.

If the alkalinity is too low it can be raised by the addition of sodium bicarbonate (baking soda). A simple
rule to arrive at the amount to be put into the water is: 1.5 Ibs. of sodium bicarbonate in 10,000 gallons
of water will raise the total alkalinity by 10 parts per million.

If the alkalinity is too high it should be lowered by the addition of muriatic acid. No hard and fast rules




whether it will be corrosive. If water has a correct balance the saturation index will be in the correct
range and the water will be neither scale forming nor corrosive.

CALCULATING THE SATURATION INDEX

The saturation index can be obtained by the use of a very simple formula:
(pH + Ft + Fca + Fta) — 12.1 = Saturation index

In the above formula pH = pH reading from the test kit of the pool water:
Ft = Factor for water temperature
Fca = Factor for calcium hardness
Fta = Factor for total alkalinity

The pH is determined by using a reliable test kit (or if you have plenty of money a pH meter). Tempera-
ture is the highest temperature the pool is likely to reach during the year. Calcium hardness and total
alkalinity are obtained by using test kits. The following chart is used to obtain the various factors for
temperature and calcium and total alkalinity.

SATURATION INDEX VALUES

WATER TEMPERATURE TOTAL ALKALINITY CALCIUM HARDNESS
°F. Ft. ppm Fta ppm Fca
32 0.0 5—10 0.7 510 0.3
3337 0.1 11— 25 1.4 11 — 25 1.0
38-46 0.2 26 — 50 1.7 26 — 50 1.3
47-53 0.3 51 — 75 1.9 ; 51 — 75 1.5
54-60 0.4 76 — 100 2.0 76 — 100 1.6
61-66 0.5 101 — 150 2.2 101 — 150 1.8
67-76 0.6 151 — 200 2.3 151 — 200 1.9
77-84 0.7 201 — 300 2.5 201 — 300 2.1
85-94 0.8 301 — 400 2.6 301 — 400 2.2
95-105 0.9 401 — 800 2.9 401 — 800 2.5
106-128 1.0 801 — 1000 3.0 801 — 1000 2.6

Note the chart is divided into three sections, water temperature on the left, showing the temperature in
degrees Fahrenheit and the factor for that temperature. Similarly with total alkalinity, concentration in
ppm on the left and the factor on the right and similarly with the calcium hardness.

The optimum saturation index is 0. Index readings of +.3 or above will be scale forming and readings of
—0.3 or below will be corrosive. The greater the deviation from an index of 0 the greater will be the ten-
dency to form a scale or to corrode. The saturation index for a particular water is considered satisfactory
if it is in the range of +.3 to —.3.

A water will have a saturation index of 0 and will be in perfect balance when the following is achieved:
pH 7.5, temperature 76° Fahrenheit, calcium hardness 250 ppm, total alkalinity 100 ppm. This is what
should be aimed for. Before proceeding further there are four very important factors involved with pool
water balance. These are pH. total alkalinity, calcium hardness and temperature, a clear understanding of
what they are is important.

pH

pH is a term used to denote the relative acidity or alkalinity of a liquid. pH is extremely important in a
swimming pool in relation to water balance and has a direct relationship to the activity of the chlorine
used to keep the pool in a sanitary condition.

It is important to have a basic understanding of pH and how it influences pool water. The pH scale runs
from 0 (strongly acidic) to 14 (strongly basic) or alkaline. A pH of 7 is neutral, neither acidic nor basic.
The following chart shows the pH range and shows the optimum range of pH for pool water, that is be-




Your Paddock Pool Representative is:

2. Reduce pH to 7.5 by addition of muriatic acid.
3. After pH equilibrium has been established, (this will probably take 2 to 3 hours with the pump run-
ning) recheck the total alkalinity as the addition of acid will have reduced it.

This is why a slight excess of total alkalinity (125 as opposed to 110) should be put into the water when an
obvious need for acid exists to reduce the pH.

After the chemical additions the pool water was again tested and the following results obtained: pH 7.5,
temperature 84°F, calcium 400, total alkalinity 100.
(pH + Fc + Fca + Fta) — 12.1 = Saturation Index

Substituting
(7.5+0.7 + 2.2 + 2.0) — 12.1 = Saturation Index
12.4 =121=+0.3" Q.ED.

The index is in the acceptable range and the pool water is in good balance. If time permitted and the
necessary chemicals were available it would help to reduce the calcium hardness.

SUMMARY OF THE SATURATION INDEX

Whatever else happens, of first importance in pool water balance is to establish the proper total alkalinity.
This will prevent ‘bouncing’ of the pool water to the acid side when pH adjustments are being made. Too
much or too little calcium hardness causes far less problems than proper maintenance of total alkalinity.
Whatever else is done, the total alkalinity must be correct.

Experience is required when dealing with saturation index calculations and chemical additions to the
water and it is always a good idea to practice on one or two pools which are not giving problems before
actually doing it under pressure. Practice with the test kits so that there is no doubt about the results.

WATER QUALITY

All waters that are used for filling swimming pools contain some dissolved and suspended solids, the kind
and quantity varying according to the source, geographic location and the amount of chemical treatment
given at the water treatment plant supplying the area in which the pool is constructed. Dissolved solids
in the water to be used for the pool are desirable from a standpoint of maintaining correct water balance.
Balance in this case meaning the correct amount of various mineral constituents that go together to make
clear sparkling good pool water.

The factors involved in water balance are pH, total alkalinity, calcium hardness and temperature. These
factors are all interrelated and each contributes a part to overall balance. A correction for an imbalance of
one factor made to produce the desired results, must have no adverse effects on the other factors in the
system.

Waters not having the correct chemical composition for swimming pool will need an initial adjustment with
the proper sequence of chemical addition. This will put the pool water in proper balance and should be
done prior to starting the chemical maintenance program which would be part of the normal operation of
the pool.

SUMMARY

Correct pool water balance will give good pool water, green water will become blue, cloudy water will
become clear. The Hydro-Analyzer will work far better on a pool where the water has been balanced. The

procedure is simple when understood. Report Prepared by Frederick Wall, Ph.D.

A.R.l.C.,, M.R.S.H., M.1.B.M,
F.LLE.E., M.LLW.E.S.

OF CALIFORNIA INC.
555 PADDOCK PARKWAY, P. O. Box 11676

ROCK HILL, SOUTH CAROLINA 29730
(803) 324-1111
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HELPFUL HINTS FOR POOL CHLORINATION

CAMP LEJEUNE, N.C.

Indoor pools on the average use approximately .25 pounds of chlorine
per 10,000 gallons of water per day.

Outdoor pools on the average use approximately .65 pounds of chlorine
per 10,000 gallons of water per day.

APPROXIMATE CAPACITY OF THIS POOL - 298,800- GALLONS

This is an OUTDook pool.
Approximate chlorine requirement per 24 hours 19,42 1bs.
If 10% sodium hypochlorite is used; DR= LY gpd required.
If 15% sodium hypochlorite is used; 15.54 gpd required.

It is best to set the chlorine feeder in the mid-range position and feed
chlorine continuously over long periods of time. If the chlorinator or
hypochlorinator feeds at high capacity or a concentrated hypochlorite
solution is used, chlorine will feed for only short periods of time and
the chlorine residual will tend to overshoot. If too low a feed rate or
weak a solution is used, the free residual will drop during use periods
and may be lost altogether. If gas is being used, set the chlorinator
feed rate initially at 125% te 150% of the calculated daily requirement.

If sodium hypochlorite is used, a Tittle over a pint of 50 normal hydro-
chloric acid will be required to counteract the effect on pH of 1 pound
of chlorine fed in the form of sodium hypochlorite. A mid-range setting
on the acid feeder is also desirable and, therefore, the acid should be
diluted. Ten or more to one is usual.

If gas chlorine is used, about 1-1/4 1bs. of soda ash will be required

to neutralize each pound of chlorine gas fed. A 15% solution is the
maximum practical solubility of soda ash in water, therefore, dissolve
approximately 1-1/4 1bs. of soda ash per gallon of water (60 to 65 1bs.
in a 55-gallon drum). Set the soda feeder to pump 1 gallon of this mix
for each 1 1b. of gas chlorine. For example, if the gas chlorinator feed
rate is set for 60 1bs. per 24 hours, set the soda ash feeder for 60
gallons per 24 hours, or as most feeders are calibrated, 2.5 gallons per
hour.

Paddock of California, Inc. r.0.80x 11676 - ROCK HILL, S. C. 29730 «803—-324-1111
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OPERATING INSTRUCTIONS

PIPELESS SWIMMING POOL

Your swimming pool is equipped with the finest and most efficient recirculating system available. Your
Paddock perimeter is more than just a recirculating systemin that it forms the top of the pool wall into a highly
efficient wave trap and provides true in-pool surge capacity. Your swimming pool has a pipeless perimeter so
perimeter pipe maintenance and care is completely eliminated. Observing the following simple operational
and maintenance procedures will insure years of trouble-free operation.

SURGE: a knowledge of surge, what it is, how it is created and how it affects your swimming pool is
essential for maximum efficiency of operation and complete understanding of the operating instructions.
Surge can be defined in a swimming pool as an increase in water level above the static or quiescentlevel. Itis
caused by the swimmers entering the pool and results in a sudden increase in the volume of water being offer-
ed to the gutter channel. There are two types of surge: static and dynamic.

el R R T BT pea—

The displacement of the swimmer's body causes static surge and his movement, causing waves, results
in dynamic surge and their sum equals total surge.

3. Swimmer Movement 4. Total Surge

In the above illustrations, the golf balls represent swimmers; the glasses the swimming pool. In each
instance the left hand glass illustrates the static or displacement surge. The water splashed from the right




hand glass represents the magnitude of the dynamic, or wave, surge. If the water level is maintained at the top
rim of the gutter lip, both static and dynamic surges rise above the top rim of the gutter lipresulting in a
flooding of the gutter channel. When the gutter channel floods, the gutter lip no longer functions as adivider
between the surface of the swimming pool and the gutter channel.
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All normal functions of the gutter channel; e.g. surface cleaning, entrapment of surface
contamination, retainage of entrapped debris and wave quelling, cease and 100% failure of operation occurs.
Flooding of the gutter channel during use means simply that surface contamination remains in the pool until
the gutter lip again becomes a divider and the gutter channel again begins to function normally. At this point,
it should be noted that nearly all swimming pool authorities agree that the principal source of pool contamina-
tion occurs at the surface during periods of use—it being broughtin by the swimmers; in their suits or on their
bodies, from open cuts or sores, expectorating, etc. Therefore, for the most sanitary swimming pool, it is of
utmost importance that the gutter lip be maintained as a divider between the gutter channel and the pool sur-
face; allowing wave action to deposit surface contamination into the gutter channel where it must be retained
and conducted to the filtration and chemical treatment portion of the recirculating system.

When the quiescent water level is maintained at the top rim of the gutter lip, the swimmers’ displacement
and the waves they cause increases the flow into the gutter to a rate four to six times the total recirculating rate
or maximum gallonage, which can be taken from the gutter channel, flooding occurs, and the gutter lip
ceases to function as a divider. It is the rush of water (thus the term, surge) which must be controlled.

Before the introduction of the Paddock systems, the most efficient method of handling total surge was by
means of a remote storage or surge tank, a reservoir, properly valved, to accept total surge and store it while
the swimmers are in the pool. To better understand in pool surge capacity, let's investigate just what a surge
tank must do in order to maintain proper gutter operation:

1. The surge tank must provide storage for all swimmer displacement.

2. The surge tank must continue to store water until only that portion of the dynamic surge waves,
which can be drawn from the gutter channel (up to the total recirculating rate) are allowed to enter.
This second requirement is actually accomplished by continuing to transfer water from the pool
until the actual water level is below the lip of the gutter.

3. When the swimmers leave, the quiescent water level will be as much as 1" below the top rim of the
gutter. Water must then return from the storage tank to the pool. The maximum rate of returnisthe
total recirculating rate. This means that as much as ten minutes can be required to establish the re-
entry of surface water into the gutter channel.

Therefore, it can be readily understood that even with a surge tank, the gutter system is out of operation
during the time water is being transferred to or from the surge tank. Your swimming pool equipped with a
Paddock perimeter is designed to instantaneously contain total surge and to provide for 100% gutter channel
efficiency under all conditions of operation.

IN-POOL SURGE CAPACITY: The surge weirs which are a part of your system provide for a variable
water level without loss of surface cleaning. The surge weir permits the pre-selection of a quiescent water
level which would be that established by a remote surge tank after the transfer of water from the swimming
pool. Thus, transfer time is eliminated and instant in-pool surge capacity results.

The above left-hand diagram illustrates quiescent surface cleaning (weir open) and on the right, normal
operation with the Paddock perimeter and surge weir handling both static and dynamic surge.



QUIESCENT WATER LEVEL: To establish a surge capacity of 1 gallon per square foot of surface area, the
quiescent water level is set 1-9/16" below the lip. This is 1” from the bottom of the weir opening on the SCRS or
ASR Systems. To selecta different quiescent water level (or surge capacity) the level can be determined by the
average number of swimmers who use the swimming pool during a regular period of use. One swimmer is
generally conceded to displace 1-1' cubic feet of water which will cause an increase of 4" in depth over 144
sq. ft. of water surface. A simple rule of thumb therefore becomes: each 7 swimmers equal a %" level over 1,000
sq. ft. of water surface. Thus each 24 swimmersin a45' x 75’ pool will cause an increase in water level of 4" (45
X 75-3,375+1,000 = 3.375 x 7 = 23.6 or 24). After calculating swimmer displacement (static surge) allow twice
this amount for dynamic surge and the quiescent water level can be established.

Example 1. Pool size 42' x 75’ 6. Static surge of 49 swimmers
2. Instructional swimming classes of 38 (49 x 144 = 7,056+3,150 = 2.24 x .125 = 2.7, say 4"
3. Recreational swimming groups of 60 7. Dynamic surge %" x 2 = %"
4. Select 49 swimmers as average use 8. Total surge allowance = %"
5. Pool contains 3,150 sq. ft. of surface area Quiescent water level established %" below lip.

WATER LEVEL — COMPETITIVE SWIMMING: During swimming meets, generally only 6 to 8 swimmers
will be in the water at a time. The quiescent water level calculates to be less than 3/16" in a 75’ pool—as a rule
of thumb, the water level may be taken at the lower edge of the radius at the top of the gutter lip.

SURGE WEIRS: The surge weirs provided through the face of the system are for surface cleaning at the
quiescent water level during periods of non-use. At such times the surge weir gates will be in the open position
allowing water to enter the gutter channel. As swimmers enter, the weir gates begin to close and at moderate
loading, are closed allowing water to enter the gutter channel only by passing over the top of the gutter lip
which.then serves as a divider between the swimming pool water surface and the gutter trough or channel.

DISTRIBUTION: The Paddock system of pipeless perimeter recircutation-seems-to-offer.perpetual
motion. With pipes eliminated, different hydraulic principles apply and a uniform pressure exists at each jet
outlet (located on approximately 36 inch centers) around the entire perimeter of the pool. It is this uniform
pressure which absolutely insures an equal flow of water from each outlet. The direction of jet flow is fixed and
calculated to distribute the water to the bottom third of the swimming pool, maintaining maximum efficiency
from the sterilizing agent. Jet wash fittings directed into the gutter channel maintain a continuous cleansing
flow of water into the gutter channel. The jet wash fitting also provides directional kinetic energy to maintain
flow toward the gutter channel outlet at all times.

CLEANING AND MAINTENANCE: The low carbon stainless steel components will require little, if any,
maintenance. A weekly rub-down with a 3M Scotch-Brite Pad No. 447 will remove any calcium deposits or
water marks. A little detergent with this process will remove any surface grease. Should a stain occur in the
non-skid area which cannot be cleaned with the Scotch-Brite Pad, swab the section with 20% nitric acid
solution. Should a darkening of the weld effect zone occur which is felt to be objectionable, it may be removed
by swabbing the area with a one to one solution of muriatic acid and water. Keep the area wet with acid for
approximately five minutes and rinse thoroughly. TYPE 304 STAINLESS STEEL DOES NOT RUST. THE
APPEARANCE OF RUST IS CAUSED BY DEPOSITS ON THE SURFACE OF THE STAINLESS STEEL AND
IN ALL CASES, SUCH STAINS CAN BE REMOVED EASILY. Enameled, galvanized mild steel IFRS
components should be checked regularly and any rust spots touched up. See Bulletin 66-3 for painting
instructions.

WINTERIZING: A Paddock system is designed to simplify all phases of pool operating. If your
recirculating system is on an outdoor pool in a freezing climate, you will be able to take full advantage of this
completely pipeless system. There are no perimeter pipes to winterize! There are no pipes circling the pool’s
perimeter to freeze. Simply lower the water level in the pool 6 - 12” below the stainless steel perimeter and your
IFRS of SCRS perimeter is winterized.

FILLING THE POOL: On the initial and subsequent fillings of the pool, the static fill level (filter off) shall
be inches below the overflow rim of the swimming pool. The reason being that on the SCRS or ASC per-
imeter pools, the reserve capacity of the system will fill with the pool when the filter is turned off. When the
recirculating system is started up, this water will be pumped back into the swimming pool, raising its water
level. Therefore, the static fill level will always be below the normal quiescent operting level of the swimming
pool. To determine the static fill level:

On swimming pools equipped with the SCRS or ASC sys- Example: Swimming pool size 75' long x 45' wide

tem, multiply the perimeter of the pool expressed in feet by Perimeter = 240’ Surface area = 3,375 sq. ft.

.9; divide this answer by the surface area of the swimming 240 x .9+3,375 x 12 = .76 or %". >

pool expressed in square feet and multiply by 12. The an- Therefore, the static fill level is %" below the

swer is the number of inches the static fill level is below the
normal quiescent operating level.

AUTOMATIC CONTROLS: On SCRS equipped pools, the water level, the main drain and the recirculat-
ing rate may be automatically controlled by integrated electronic circuitry. If you have an SCRS system which
incorporates one or more of the automatic features, it will be properly placed in operation by your Paddock
representative upon start-up. For additional information on the control system, refer to the specific Technical
Bulletin covering SCRS controls.

normal quiescent operating level.




"PIPELESS”
RECIRCULATION
SYSTEMS

STAINLESS STEEL RECIRCULATION SYSTEMS
Series 9000

Paddock’s most recent contribution to the pool industry
is the “Pipeless” Recirculation System. Paddock’s engineers
have developed them for use on indoor and outdoor pool
installations of every size and purpose.

The “Pipeless” prefabricated perimeters combine an easy-
out, semi-recessed gutter and the pool’s entire filtered water
and gutter drain piping. They provide a safe, well-designed
pool perimeter which simplifies structural design, eliminates
costly pipe tunnels and equipment housings, greatly reduces
the margin of error in pool mechanical installations and
simplifies day-to-day operating routine. The double-tiered
SCRS System offers unique efficiencies and continuous oper-
ation under all use conditions.

e All buried perimeter pool piping is completely
eliminated.

e Directional jet inlets approximately every 40” around
the pool provides superior filtered water distribution
and deep water supply.

e “Jet Clean” combination perimeter gutter system pro-
vides more efficient surface cleaning.

e Pool winterizing problems are eliminated — just close
one valve, lower pool level 6”, drain filter and job is
finished.

Adaptable to all types of permanent pool construction.
“In-Pool™ surge capacity.

SCRS metering weirs responsive to pool water level.
Non-surgecharging, two-tiered SCRS System.

Paddock

POOL EQUIPMENT COMPANY,
555 Paddock Parkway, Rock Hill, S.C. 29730

"For complete information write Paddock requesting its de-

tailed 12 page brochure or refer to Sweet’s Catalog, Archi-
tectural File 13.22/Pa.




design and construction details

The Paddock Pipeless Perimeters allow
the designer complete flexibility on the
choice of pool construction materials as
it is adaptable to any type of structure,
therefore, the structural design may be
selected which is appropriate for the site,
availability of materials and contractors
to build the swimming pool. The system
is also adaptable to any type or location
of filtration equipment.

gunite pools

Gunite, or pneumatically applied con-
crete, is the most popular pool material
today. Gunite provides a sound mono-
lithic pool structure and economy in con-
struction. Gunite shells cradled in poured
concrete have become increasingly popu-
lar for elevated pools.

poured concrete pools

Poured concrete is a popular method of
building a swimming pool when the pool
is a part of a larger building project, or
the site requires extensive fill.

steel pools

Steel has been used for many years in
swimming pool structures. Low carbon
stainless steel is presently available, from
Paddock, in a completely new wall sys-
tem which provides “super” surge capac-
ity while simplifying pool construction.
See the center diagram above.

installation of IFRS system

When the steel for the concrete wall is
being placed, reinforcing “U” bar an-
chors are tied to the wall steel every 4
feet. Anchor angles are leveled and
welded onto each “U” bar anchor and the
supply tube, which comes precut in 20 ft.
maximum sections, is tack welded to the
angle anchors. The perimeter overflow
system channel is then tacked into place
and a continuous weld run between the
tube and channel. Stiffeners are then
welded into the system for alignment and
grout poured in behind and under the
IFRS perimeter. A bead of sealant is run
under the edge of the IFRS system and
installation is complete. On other types
of steel pools, a channel section replaces
the “U” bars and angle anchors and, of
course, welding replaces the grout.

Permawal™ Panel
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Any Paddock pipeless recirculating sys-
tem is enhanced by being installed upon
a gleaming stainless steel Paddock Per-
mawal panel. Permawal panels come in
two heights, one for approximately a 6
depth, the other approximately 4’ with a
transition piece from one wall height ¢o
the other. The wall panels are strength-
ened by integrally formed “V”’ groove as
shown on drawing to the left. The wall
system has been designed for installation
after the footing and floor have been
poured. This simplifies the logistics of
job construction and reduces the expo-
sure to a “washed out” excavation. The
Permawal panels are fabricated of 12
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